Getting the Channel F game thru FCC testing 


The step of getting FCC Part 15 certification for a product has been a stumbling 
block and hurdle for many products. And it turned out to be a challenge to get 
the Channel F game ready to pass the FCC requirements. It was much more of 
a challenge than any of us on the design team expected. We noticed lines on 
the Sharp television set while developing the game -- but Jerry wasn't concerned 
since the game looked great on the Sony TV. Our small design team had not 
designed a consumer product before and didn't have any experience with 
meeting the Part 15 requirements. Having a digital box nearby to a television 
set was new territory for many people at that time. 


| have attached a memo that | wrote about the work that was done during the 
summer of 1976 to get the game ready for FCC testing. The memo is useful for 
a statement of the problems and for a timeline of the work that was done. The 
memo was written in September of 1976 and was intended to be shared with 
some outside consultants that were going to help with the process; | don't know if 
the memo was ever actually used. The memo is informally dated 10/9 -- but it 
refers to "today" as being 3.5 weeks after August 13th. 


The timeline given in the memo is that 
a) May 31, 1976 -- the first pc board for the game was ready 
b) July 6, 1976 -- first submission to the FCC 
c) Aug 13, 1976 -- FCC notified us that the game did not pass 
d) Sep 7, 1976 -- memo written. Consultants brought in. 


We did not expect much trouble getting the Channel F game certified. Will 
Alexander had carefully designed and characterized the RF modulator. The 
modulator section was enclosed under a small metal can to isolate it. The rest of 
the board was driven by a 1.8 mHz clock (3.58 mHz / 2); the memory was read at 
arate of ???. Seems good -- nothing too fast there. And the inside of the case 
was sprayed with a conductive spray to help trap rfi <check this -- originally or 
added later? connection from case to board >> 


BUT -- ttl logic has fast sharp edges. Those generate lots of harmonics. Up to 
the 40th harmonic. CMOS logic would have been much kinder since it doesn't 
have the sharp edges. The board was only double sided; multi-layer boards with 
beefy internal ground plane layers were not common at the time. And the FCC 
would get nasty with those 8 foot cables connecting to the hand controllers -- 
stretching them out to make transmitting antennas. 


Will Alexander and | worked to fine tune the board layout. We isolated and 
disabled sections of the game to find the noise generators. We explored 
changing the layout of the ram section along with its clocking logic and putting it 
under a can. 


This characterization work was being done at the game offices in the Exetron 
building in Santa Clara. We were working with an antenna and a spectrum 
analyzer. The 15 uV FCC limit was close to the noise threshold in our 
equipment. The antenna was a large collection of tubing that was about 3 feet 
across; the large size made for inconsistent and hard-to-repeat results in our 
experiments. 


Since Fairchild did not have a screen room available for isolation, we had to do 
much of this work in the middle of the night. During the day there was too much 
interference from the F8 development equipment, from F8 games, and from FM 
radio stations. | can recall watching the spikes popping up on the analyzer 
screen early in the morning as the radio stations came back on air for the day. 
The spikes of the stations reached 150 uV while we were trying to achieve a limit 
of only 15 uV. 


Based on the memo outside help was brought in by management in early 
September. There was a decision to abandon the attempts to finesse the board 
design and instead just go for the quick solution of enclosing the entire game ina 
giant can. The canhad a bottom part and a top part and in addition had a top- 
hat section that enclosed the cartridge mechanism. Each wire of the power 
transformer and of the hand controllers passed thru a feed through capacitor that 
was soldered to the metal case. The cables connecting game controllers to the 
chassis were shortened from 8 feet to just 4 feet. The can solution got the game 
to market but it had a cost impact and made the game much harder to 
manufacture. 


Other sites on the web say that the Channel F game received FCC certification in 
October 20, 1976) [[Source: Fairchild "Newspaper," November 30, 1976] 
http://archive.computerhistory.org/resources/access/text/2012/10/1027465 15-05-01- 
acc.pdf J]. From September 7th to October 20th is only 6 weeks -- somehow the 
design of a metal enclosure, the building of a prototype, and the FCC certification 
process all fit into that 6 week period. OR some of these dates are not correct. 





